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Course Syllabus (Academic Year 2020)
School of Interdisciplinary Studies, Kanchanaburi Campus, Mahidol University

1. Course No. and Title
: KAED 220 Engineering Mathematics

Credit (study hours)

: 3(3-0-6)
2. Program Name

: Bachelor of Engineering Program in Environmental Engineering and Disaster management
3. Course Module

: Core courses
Pre/co-requisite

: SCMA 165 Ordinary Differential Equations
4. Class Semester

: ( 1st Semester
( 2nd Semester       Academic Year 2020
5. Class Schedule & Venue
: Thursdays, 9:00 – 12:00 
6. Class Coordinator

: Dr. Keerati Sripramai  
Contact No.: 081-685-0002, Email: keerati.sri@mahidol.edu
7. Course Description

Engineering applications of ordinary differential equations, System of differential equations, Mathematical induction, Sequences and series of numbers, Taylor series expansions of elementary functions, Power series solutions of differential equations, Laplace transformation, Vector differential calculus, Polar coordinate, Calculus of real-valued functions of several variables, Vector integral calculus, Line integral, Volume integral, polar coordinate, calculus of real valued functions of several variables, numerical methods, Engineering applications.
8. Course Objectives / Course Learning Outcomes (CLOs)
	No.
	Objectives / CLOs
	Expected Skills / Knowledge
	PLOs
	ABET

Criteria

	
	
	Specific
	Generic
	Knowledge
	
	

	8.1
	Understand and explain the concepts of ordinary differential equations, System of differential equations, Mathematical induction; Sequences and series of numbers, Taylor series expansions of elementary functions, Power series solutions of differential equations, Laplace transformation, Vector differential calculus, Polar coordinate, Calculus of real-valued functions of several variables, Vector integral calculus, Line integral, Volume integral, Numerical methods.
	
	GS1, GS2, GS3
	K1, K2, K3, K4, K5
	1
	

	8.2
	Ability to apply concept and theory of engineering mathematics for solving the problems in the engineering works 
	SS10, SS11
	GS1, GS2, GS3, GS5, GS8
	K1, K2, K3, K4, K5
	1, 2
	(a), (b), (c), (e)


9. Class Instructor List

9.1 Name : Dr.Asawathep Cuntavepanit  Contact No. : 086-661-9392 Email: asawathep.cun@mahidol.ac.th
9.2 Name :  Dr.Yutthana Phankamolsil Contact No. : 081-695-4625 Email: Yutthana.pha@mahidol.ac.th
10. Course Outline
	Week
	Date
	Contents
	CLOs
	Teaching & Learning method
	Instructor’s Names

	1
	2 Jul 20
	Theory of ordinary differential equations
	8.1, 8.2
	· Presentation
· Assignment 
	Dr.Asawathep Cuntavepanit  

	2
	    9 Jul 20
	Theory of ordinary differential equations
	8.1, 8.2
	· Presentation
· Assignment
	Dr.Asawathep Cuntavepanit  

	3
	  16 Jul 20
	System of differential equations
	8.1, 8.2
	· Presentation
· Quiz
	Dr.Asawathep Cuntavepanit  

	4
	 23 Jul 20
	System of  differential equations

	8.1, 8.2
	· Presentation
· Assignment
	Dr.Asawathep Cuntavepanit  

	5
	30 Jul 20
	Mathematical induction

Sequences and series of numbers
	8.1, 8.2
	· Presentation
· Assignment
	Dr.Asawathep Cuntavepanit  

	6
	6 Aug 20
	Taylor-series expansions of elementary functions
	8.1, 8.2
	· Presentation
· Quiz
	Dr.Asawathep Cuntavepanit  

	7
	13 Aug 20
	Power series solutions of differential equations
	8.1, 8.2
	· Presentation
· Assignment
	Dr.Asawathep Cuntavepanit  

	8
	20 Aug 20
	Polar coordinate
	8.1, 8.2
	· Presentation
· Assignment
	Dr.Asawathep Cuntavepanit  

	9
	Mid-term Examination 
	
	
	

	10
	3 Sep 20
	Laplace transformation
	8.1, 8.2
	· Presentation
· Assignment
	Dr.Asawathep Cuntavepanit  

	11
	10 Sep 20
	Vector differential calculus
	8.1, 8.2
	· Presentation
· Assignment
	Dr.Asawathep Cuntavepanit  

	12
	17 Sep 20
	Line integral
	8.1, 8.2
	· Presentation
· Quiz
	Dr.Asawathep Cuntavepanit  

	13
	24 Sep 20
	Volume integral
	8.1, 8.2
	· Presentation
· Assignment
	Dr.Asawathep Cuntavepanit  

	14
	1 Oct 20
	Calculus of real-valued functions of several variables

	8.1, 8.2
	· Presentation
· Quiz
	Dr.Asawathep Cuntavepanit  

	15
	8 Oct 20
	Numerical methods
	8.1, 8.2
	· Presentation
· Assignment
	Dr.Yutthana Phankamolsil 

	16
	15 Oct 20
	Engineering applications.
	8.1, 8.2
	· Presentation
· Group assignment


	Dr.Yutthana Phankamolsil

	17
	Final Examination 
	
	
	

	18
	
	
	
	


11. Course Assessment
	No.
	Methods / Activities
	Regulations
	CLOs
	Week
	Weight Distribution (%)

	11.1
	Mid-term exam
	Subjective test

· Content (Week 1-8)

· Closed book

· Faculty-approved calculator

· 3 Hours

· Lecture room
	8.1,8.2
	9
	30

	11.2
	Final exam
	Subjective test

· Content (Week 10-16)

· Closed book

· Faculty-approved calculator

· 3 Hours

· Lecture room
	8.1,8.2
	17,18
	30

	11.3
	Assignment 
	1 Group Assignment

10 Assignments
	8.1,8.2
	16

1,2,4,5,7,8,10,11,13,15
	20

	11.4
	Quiz
	4 Quizzes
	8.1,8.2
	3,6,12,14
	15

	11.5
	Class participation
	Sign name and student must attend a class more than of the whole course
	8.1,8.2
	1-8, 10-16
	5

	
	
	
	
	Total
	100


12. Grading System
( Norm-referenced evaluation
         Remarks:  Grade F in case score below 40.
13. References
13.1 Amos Gilat, Vish Subramanian (2008). Numerical Methods for Engineers and Scientists An Introduction with Applications Using MATLAB. John Wiley & Son, INC.
13.2 Boyce, W.E. (2006). Elementary differential equations and boundary valued problems (8th ed.). New York: Wiley.
13.3 Kreyszig, E. (2011). Advanced Engineering Mathematics (10th ed.):John Wiley & Son, INC.

Note: 

	Specific Skill (SS)
	

	SS10

SS11
	To understand principle functions, advantages and disadvantages of each IT tool

To apply and select suitable IT tool for each scenario/situation

	Generic Skill (GS)
	

	GS1

GS2

GS3

GS5
GS8
	Systematic Thinking, Problem Solving and Analytical Skills

Basic Computer Skills

Environmental and Disaster Risk Awareness

An ability to function on multidisciplinary teams

An ability to use the techniques, skills and modern engineering tools necessary for engineering practice

	Knowledge (K)
	

	K1

K2

K3

K4

K5 
	System of linear differential equations

Numerical method for engineers
Mathematical induction

Polar coordinate

Vector differential calculus

	ABET Criteria
	

	(a)

(b)

(c)

(e)
	An ability to apply knowledge of mathematics, science, and engineering

An ability to design and conduct experiments, as well as to analyze and interpret data

An ability to design a system, component, or process to meet desired needs within and safety, manufacturability, and sustainability reality constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability

An ability to identify, formulate, and solve engineering problems


